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Dissolution is an essential process in the hydration of cements and other minerals. The rate 
of dissolution of certain cementitious components, such as tricalcium silicate (C3S), is shown 
to have a non-linear dependence on the saturation index (Nicoleau et al., 2013). This can be 
explained at the site of screw dislocations, where the interplay between chemical reactions, 
mechanical interactions and stress fields, and the changing topography is prominent, and a 
critical saturation index usually determines the formation of etch pits and the subsequent 
progress of dissolution by stepwaves (Lasaga and Lüttge, 2003). Characterising cement 
dissolution through experiments is a difficult task, but nanoparticle simulations can help 
deepen our understanding of this process. Some recent simulations have started to clarify the 
role of mechanical interactions and solution chemistry in dissolution. Nonetheless, the effects 
of stress-induced defects, like screw dislocations, on dissolution mechanisms have been 
oversimplified (Martin et al., 2019). Here, this is addressed using a recently developed Kinetic 
Monte Carlo framework (Shvab et al., 2017), with a starting topography including screw 
dislocations. The progress of dissolution for C3S is captured qualitatively by the dissolution 
mechanisms and quantitatively through a rate-saturation index curve, which is compared to 
experimental results (Nicoleau et al., 2013). The solid-solution interfacial energy of C3S was 
shown to affect the rates and mechanisms of dissolution. A novel feature of our simulator is 
also to plot the evolution of the stress field during the dissolution. The next step will be to 
simulate the full hydration process, which includes both dissolution and precipitation reactions. 
The simulator will also be adapted to the hydration of fast emerging alternative cements such 
as geopolymers, with particular interest into coupled chemo-mechanical processes during 
ageing. 
 
